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Introduction   
   
Halitosis is the scientific name given to a common problem called “bad breath”
1
. It is 
distributed universally with no gender predilection and usually seen more in adult 
population
2,3,7
. The term halitosis originated from the combination of Latin word 
“halitus” (breath) with a Greek suffix “osis” (result of a pathologic process)
4
. Halitosis is 
usually reported to a clinician mostly due to social reasons than as a disease 
condition
6
. Even though halitosis may be a manifestation of serious systemic 
condition, general physicians often refer this to a dentist. This may result in delayed 
diagnosis of serious systemic condition the patient actually is suffering from. Halitosis 
of oral origin is well documented and many good reviews have already been 
published. This paper reviews types of halitosis of systemic origin focusing on 
diagnosing its actual cause. 
How to identify halitosis:       
A person may not be aware that he is suffering from “bad breath” until a close friend 
or relative makes him/her aware of the problem. Even though some devises like 
halitometer and BANA test are available for detection and calibration of halitosis, a 
subjective evaluation by using your olfactory senses is still the best method available 
1,2
. The initial step in diagnosis of the cause of halitosis is to identify its origin. A study 
conducted by Delanghe et.al showed that 87% cases of halitosis are of oral origin
9
. The 
key to differential diagnosis of halitosis is to locate its sources
4,5
. 
 When a patient is suspected to have bad breath, he should be asked to close his 
mouth and exhale through nose, followed by sealing the nose and exhaling through 
the mouth.   The results can be summaries as follows: 
1. Halitosis only when patient exhales through mouth suggests oral origin of 
halitosis  
2. More pungent odor from nasal breath is indicative of respiratory origin of the 
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Abstract      
                         
The objective of this paper is to review the systemic origins of halitosis. . Halitosis is usually 
reported to a clinician mostly due to social reasons than as a disease condit ion. More than 
half of the general population suffers from physiologic halitosis for some time during a 
normal day. The origin of pathological halitosis can be from the respiratory tract, due to 
systemic diseases, drug induced or due to functional abnormalities. Other sources of halitosis 
of systemic origin are infections, metabolic disorders, and certain foods. The compounds that 
produce malodor are absorbed in the bloodstream and are carried to the lungs where they 
enter the breath. The type of odor produced by of various odorants help in in diagnosis of the 
systemic disease .Halitosis can be an important diagnostic finding in diagnosing certain 
systemic diseases to pin point its origin. As of now the clinician own acumen and experience 
can be of great benefit to initially identify a condition based on the type of halitosis and then 
subject a patient to further investigations. 
 
Keywords:  Halitosis, Systemic disease  
 
 
REVIEW 
15 
   IJCDS • MARCH, 2012 • 3(1) © 2012  Int. Journal of Clinical Dental Science 
1. Halitosis only when patient exhales through 
mouth suggests oral origin of halitosis  
2. More pungent odor from nasal breath is 
indicative of respiratory origin of the problem. 
3. Halitosis of the same degree from both nasal 
and oral breath reflects a systemic origin of 
halitosis. 
Causes of Halitosis 
1.  Physiologic 
2. Reduced salivary production 
 Sleep 
 Dehydration 
 Medications 
 Pathologic 
3. Food  
4. Smoking 
5. Hormonal changes  
6. Foreign bodies  
7. Systemic pathology 
 Metabolic disorder 
 Cranio-facial deformity 
  Respiratory tract infections 
 Malignancies 
 Lung pathology 
 Drugs 
 Mental illness 
 Functional abnormality 
 
Physiologic Halitosis  
More than half of the general population suffers from 
physiologic halitosis for some time during a normal 
day
12
. This is usually seen after sleep due to prolonged 
lack of masticatory activity or any events that lead to 
stagnation of saliva in the mouth
11
. A hungry state like 
fasting can also lead to this type of halitosis of oral 
origin
8,12,13
. Human body is subjected to variations in 
metabolic activity in the deferent intervals of each day 
which also may produce some physiologic halitosis
13
. 
Regressive changes occurring while aging also produce 
physiologic malodor in elderly people
13
. 
Reduction in the salivary production results in halitosis 
irrespective of his age, sex or physical health
7
. In case of 
increase in local alkalinity in the oral cavity the malodor 
become worsens and the presence of periodontal 
diseases exaggerate this effect proportionate to its 
severity
4,7,8,10
. Exfoliated epithelial cells of the oral 
mucosa remain in the oral cavity leads to putrefaction 
along with remnants of food debris lead to bad odor 
when saliva flow slow down
4,24
. When there is a salivary 
stagnation the count of gram negative organisms found 
to be elevated far more than gram positive 
microorganisms, in normal cases gram positive 
microorganism shows 20-100 times higher concentration 
than its gram negative competitor
13
. Stagnation of saliva 
usually occurs in areas like gingival crevices, inter-dental 
areas and cavities on the tooth. Such micro-environment 
is the main hub of halitosis
13
. 
Some amount of glucose present in the mouth leads to 
reduction in the pH level that  alters the metabolism of 
micro-flora and ends up  producing non-odorous end 
products
13
. Putrefaction of amino acids cannot take place 
in acid medium as the enzymes get inactivated in that 
pH
13
. When saliva dries up on the oral mucosa the 
pungent volatile sulfur compounds (VSC) and other 
related compounds (cadaverine, putrescine) are 
formed
27,29
.  In stagnant saliva pH rises to more than 7 
due to change in the balance of micro flora
5
. This will 
lead to enzymatic breakdown in saliva which makes it 
smell pungent
6
. A bacterial overgrowth during sleep also 
produces bad smell.  A reduced salivary flow itself may 
not produce halitosis as in dry mouth the pH drops to 
acidic whereas halitosis is usually aggravated by alkaline 
medium
5
.  
Extrinsic Mal-odor  
Garlic, onion, alcoholic beverages can be included in this 
category
13,17
. They can produce volatile fatty acids and 
other chemicals which can be absorbed in to blood and 
get excreted through lungs
4
.  
Tobacco related bad mouth odor is more subjective
14
. A 
smoker may not find the bad breath due to tobacco 
objectionable and probably not even be aware of the 
very existence such smell
4
. Volatile sulphur compounds 
are the one of the component of tobacco smoke which is 
responsible for bad odor
18
.  
Hormones have some influence on halitosis
4
. This is 
especially true with menstrual cycle
4,6,8
. It has been 
proven that dimethyl sulfide, mercaptan, hydrogen 
sulfide shows detectable variation during stages of 
menstrual cycle
11
. Studies of Tonzetich, peti, Huggins 
(1978) explained this as an effect of hormonal changes 
takes place during cycles
11
. 
Halitosis in systemic  diseases 
Disease that produces halitosis can be divided into the 
following based on its origin  
a. Metabolic disorders 
b. Upper respiratory tract diseases  
c. Lower respiratory tract and lungs diseases  
d.  Gastro-intestinal system disorders  
e. Functional abnormalities  
Infections or abscess formation along the walls of air 
passage is the commonest cause of halitosis
12
. 
Pathologic halitosis is usually intense and continuous 
compared to physiological halitosis 
19
. 
Metabolic disorders 
Diabetes  is the most  common metabolic disorder which 
produces a ketonic smell which makes it easier for its 
16 
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diagnosis
6,11,14,16
. Uncontrolled diabetes can be 
diagnosed from the characteristic acetone smell
5
. 
Metabolic disorders are usually congenital genetic 
disorders which may show defects in metabolism of one 
or more elements of the body
19
. The errors in the 
metabolism may be due to enzyme deficiency or 
problems associated with its transport
19,15
. 
Trimethylaminuria (TMAU) is such a metabolic defect 
where patient present with a fishy halitosis
5,19
. Fishy 
ammonia like smell can be produced in case of Uremia 
also. This smell is due to the presence of 
trimethylamine
17
. In normal patient this trimethylamine is 
converted to odorless products in the liver which then 
get excreted in urine or feces. These patients also show 
elevated levels of volatile gases in the saliva and exhaled 
air from lungs
19
. 
The perception of malodor may be altered in cases like 
chemotherapy, trauma, radiation, some medications due 
to alteration of olfactory epithelium. Such patients also 
may experience changes in taste sensations also
20
. 
Respiratory tract disorders 
Sinusitis, especially chronic suppurative type may 
produce offensive odor due to the production of 
purulent exudates
4,20,21
.   Children may report halitosis 
and unilateral nasal discharge usually due to presence of 
foreign bodies in the nasal cavity
5,4,20
. Ozema or atrophic 
rhinitis is characterized by infected nasal secretions and 
halitosis. Bad breath in this condition is due to 
accumulation of the nasal secretions as a result of 
atrophic cilia of respiratory epithelium
20,
. Bacterial 
infections like tuberculosis effecting cartilaginous 
septum of the nose, syphilitic gumma of the nose, 
Rhinoscleroma, which is a granulomatous lesion due to 
infection from Rhinoscleroma bacillus, may produce foul 
smell
4
. Adenoiditis can cause halitosis because of 
purulent exudates or due to the mouth breathing 
secondary to the physical obstruction of the nasal 
passage by large adenoids
4
. Nasopharyngeal abscess can 
also produce sever halitosis
4
. Carcinoma of the larynx 
can manifest as necrotic ulcerative lesions which when 
secondarily infected may give rise to halitosis
4,19
. 
Tonsils can be a source of halitosis when it is infected
5
. 
Recurrent infections of tonsils can give rise to chronic 
follicular tonsillitis
4,6,10
. This may lead to the formation of 
deep crypts on its surface which will become niche for 
deposition of food and other debris including exfoliated 
epithelial cells
4
. When this debris mix up with saliva gets 
fermented and become a source of bad odor
4,6
.       
A pulmonary abscess can be detected early from 
halitosis as it is one of the earliest symptoms
4
. Fever and 
productive cough may appear later. Other lower 
respiratory tract diseases like bronchiectasis, necrotizing 
pneumonitis, empyema, and pneumonia can produce 
various degree of halitosis
4
.  
Gastro-intestinal system 
Halitosis due to pathological lesions below gastro-
esophageal junction is controversial
4
. But there are 
reports of halitosis associated with gastric carcinoma, 
heatus hernia, and pyloric stenosis in the literature
4,6
. 
Usually gastric odors are not a major source of halitosis 
as esophagus is a collapsed passage but during belching, 
odiferous gases are escaped from stomach to mouth
13
. 
Cirrhosis of liver, hepatic failure can produce typical 
halitosis
19,4,6,10
. 
 
Other systemic diseases  
Systemic diseases that manifest in the oral cavity as 
gingivitis or periodontitis like condition are known for 
producing halitosis
4
. Leukemia, agranulocytosis, 
disturbance of lipid metabolism like Hand Schuller 
Christian disease,  Eosinophilic Granulomas can produce 
mal-odor
25,28
. Chronic renal failure may produce a typical 
fishy odor
5,6,19
. Certain medicines can produce halitosis 
or change the smell or taste sensations
4,14,21
. Seafood like 
halitosis is  produced by dimethyl sulfoxide a solvent 
used as vehicle to deliver analgesics across the skin
17,26
. 
Drugs like penicillamine, griseofulvin, and lithium may 
lead to subjective halitosis
4,23
. Numerous drugs can 
cause xerostomias. Anticholinergic drugs, 
antidepressants, antihypertensive, psychotherapeutics, 
sublingual isosorbides etc. can cause halitosis by 
facilitating a microbial growth  due to decrease in the 
salivary flaw
20
.Drug induced halitosis is also noted in 
iodine based medications like amyl nitrate and chloral 
hydrate
10,14
. In asthma patients halitosis is seen due to 
oropharyngeal candidiasis which is consequence of 
changes in micro-environment as a result of chronic use 
of inhaled corticosteroids
10
. Oral cadidiasis is commonly 
seen in long term broad spectrum antibiotic treatment, 
immunosuppression, and in prolonged debilitating 
diseases
10
.          
Xerostomia may be seen in various conditions like 
dehydration, old age, anemia,   hypovitaminosis, 
emotional stress, inflammatory autoimmune diseases 
and obstruction of salivary glands, malignancy and 
irradiations of head and neck, multiple sclerosis, and in 
menopause
10, 14, 16.
   
 
Functional abnormalities  
Imaginary bad breath (Halitophobia) is a condition where 
patient complaint about halitosis but none can be 
detected
4
. This may be a sign of mental disorder often a  
psychosis
4
. This condition may be difficult to treat and 
patient may slowly get isolated from the society
17,9
. 
Many of such cases are diagnosed as body dysmorphic 
disorder and may need a psychiatric intervention
20
. Rare 
cases of olfactory hallucination are also reported in the 
17 
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literatures which greatly damage once interpersonal 
relation and social life
22,10
. 
Conclusion: Halitosis can be an important diagnostic 
finding in diagnosing certain systemic diseases .However 
further research is required to scientifically detect the 
type of halitosis so as to pin point its origin. As of now 
the clinician own acumen and experience can be of great 
benefit to initially identify a condition and to subject a 
patient to further investigations. 
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